SEB CRITICAL [TEMS LIST
SUBSYSTEM: RECOVERY

ITEM NAME: NASA S1andard Detonator, NSD (GFE from JSC)

PART MO - SEB 201(HNM4-202 FM CODI:: A2

ITEM COTAE. 40-01-03 REVISION: BASIC

CRITICALTTY CATECORY: i REACTION TIME: Immediate

NGO, REQUIREL- 1 DATE. March 31, 1998

CRITICAL PHASES: Final Countdown, SUPERCEDES: March 1, 1994
Boost, Sepearation

FMEA PAGE NQ.: C-8 ANALYST: T. Burke/¥ . Patel

SHEET 10T 4 ATPFROVED: P. Kalia

FAILURE MODE AND CATUTSES: Prematurc vperation cavsed by:
o Hiph Tcmperature
Shock/Vibration
Electromapnelic Interference
Electrostatic discharpe
increased Sensilivity due to Contamination
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FAILURE EFFECT SUMMARY: Premarure operation of the NSD will eject the nose cap during final countdawn.
Impact with the ET or Orbiter is possible leadinmo loss of vehicle, mission and crew. During boost or separanos,
abnormal aerodvnamic forces on the vehicle or impact of the nose cap with the vchicle will cause loss of vehicle.

mission and cTew.
RATIONALE FOR RETENTION:

A DESIGHN

@ The NSD is GFE supplied by Johnson Space Center (JSC) and consists of 2 NASA Standard Initator (NSD
{SEB26100001) with 2 backup ring welded ta the body of the NASA Standard Deionator. The NST 15 controlled
by specification SKB26100066 and drawing SEB26100001. The NSD design i controlled by drawing
SEB26100094 and specification SKB26100097. Detonator uses RDX and lead azide caplusive mix far hi-lemp
protection. NSI meets EM] compatibility per MC999-0002. Firing cireuitry consists of twisted shiclded pairs for
clectromagnetic interference (EMI) and radio fregecncy nterference (RFT} protecton. Fyro nitialor controlicr

{PIC) 15 two failure fulerant for protection against an errcnecus pulput.

0 The NSD is able to withstand a modzt lightning flash withoul jeopardizing the swength or function required o

salely continue the mission per
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FM Code: 40-01-03-A02 Date: March 31, 1588

Nalivnal Space Transportaiion Syseem (NSTS»0T636. The NSD s elsctically bonded 1o the SEB structure
Lhrough its mating pyrocchnic component.  The electrical bonding resistance is requred to be less than 2.5
millichms across cach inlcriaca par NSTS 07634,

The N30 will withstand 25,000 woli clecirosiatic dizcharge hoetween both pins shorted westher and the NSD
body per J3C specification SKE 261 (KA.

u  Blectromagnetic control measures are defined by MSFC Elerromagnctizs Eifects Cantrol Flan 10PLN-0067

o The NSD will not ignite when the bridgewire is subjecied 10 a de corrent of 1 amp for 5 minutes or a do power of
1 watt for 5 minutes within the emperaue range of 3009F 1o -260°F per ISC specification SKB26 100066,

v Lightring protzction requirements are specificd by NSTS 07636, Lighming Pmiection Criteria Documnents.

o Qualification Tests: Detonavor cnginally qualification tested for Apollo in 1965, Additionally gualified for
arhiter wmbilica! attach per certification requirement (CR) 45-565330 and with the 34 inch. frangiblc mu
autoignition test verified na fine when cxposed to 340YF for | howr (maximum expected temperature is ambicnn.
NSI has heen qualified to a no fire condition when subjscted to | wati/] amp for 5 minutes. CR-35-114-0015-
003, CR-45-4534A021 0009, SKB26100037,

0 Design Verification Test: N5 amd wining was tested for close proximity RFI susceptibility prior to Apolle-Soyuz
Test Project (ASTP).

¢ The NSI passed exposure 1o west comrents of 40 kiloamperes. The PIC/cable/NSI combination tested with no
failures 1o at least 640 voles during lightning tost on the shutile SRE nozrle severences syslem. L&T meport 629,

B. TESTING

YENDOR BELATED TESTING

o Acceptance Tests: Acceptance tests inclode tonsils 1est (3 coupuns from same heat treat), examination pf product
(weight, warkmanship, finish, dimensions, consiroction, and certificd ME&P). Brdgowire resistance and 50 voll
insulation tesistance test for NSI. Neutron and X-ray (presence of explosive mix, no forsign material. and proper
aszembly). Leakage {1 X 100 o per sec hebium), and weight (Pryo charge and all nther canridge parts
weighed pre- and post-assembly. Totals most be within epecified wlerance). CR-45-4530021-000%, ATP 5044,
SKB26100097, {Contaminarion}
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T KO RELATED TESTIMNG

o Integraed Power "ON" Stay Volage Test is checked per OMRSL: File II. Volume 1 requirement number
SO0000. | 40 (EMI, Electrostanc Discharge)

]

Inicgrated Poweor "OFF" Stray Vollape Test is checked per OMRSD File T, Vol. 1, requirement number
SCOGEN.635. {EM]I, Elecirosiatic Discharpe)
DN b

o GO PIC test with live pyrotechnics per OMRSD File I, Yolume 1, reguirement no. SOOODO41).  (EM,
Elecirosiativ Dizcharge)}

¢ G0 PIC (est with live pyrotechnics dunng launwh countdown per OMRST Fike I, Volume 1, requircment no.
SCOFADLLS. (EMI, Blesirosiativ Dhscharpe)

The above referenced OMRSD tesung i3 performed for every flight.
C. INSPECTION
VENDOR RELATED INSPECTION
o Roweiving Inspection:
Raw materiai i verified by inspection to assore specific shuttle requirements are satisfied. (Contamination)
o Coentamination Conprel:

Contamination control and commosion protection processes and siorage eovironments are monitored and verilied
by inepection. (Contamination}

v Assemblyfnstallution:

Kelected manutacturingfassembly steps are identified by NASA snd quality essprance and verified by
Ciovernment Iaspecthion Mandatory Inspection Points (MIFS). {All Failore Causes)

o Mondestrucrive Evaluation:

Parts are X-rayed and N-rayed to verify comrect assembly and presence af all detail parts and cxplosives. X-rays
and N-rays arc rcvicwed by vendor, DOMWC, and WASA guality and cnyincering. (Conbunination)

o Critical Processes:

Al manufaciunng provesses such as welding, plating, heat treating, passivation and anodizing are verificd by
inspecuon. {Electrostatic THacharee)
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s Stnrage:

Slorage environment verified by inspection. (Contaminacon/High Temperature}

KSC RELATED INSPECTIONS

o Reeceiving inspection verifies that the NSDs have been flight cernficd by JSC as reguired by NSTS DIGED per
OMRSD File ¥, Yolume 1, requirement no. BO0OFL.002. (All Failure Causes)

o Worificeton that insulation resistance test is acceptable per OMRSD File ¥V, Volume |, requircment no.
BOJOFL.0IL. (Elecuoswatic Discharge)

o Inspection for damage and comamination per OMRSD File ¥V, Volume |, requirement no. BODOFL.001.
{Contamination)

o DBonding bolween all metallic faying surfaces iz wverified per OMRED File V, Volume L, requirement no.
B75MHKG.020C. [(Electroslatic Discharge)

o Bhelf life is verified by SPC Quality per OMRSD File 1l, Vol 3, Table no.C00CADGA0-000.  {Increased
Sensitivity due to Contamingtion) '

Ir. FATLURE EISTORY:
o  Failure Histories may be pbtained from the PEACA database.
E. OFERATIONAL USE:

¢ Mo applicable to this failure mode.
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